
demonstrating that we have secured the confidence of
the law-makers, it only remains for us to continue our

campaign of education in matters of health, and to
demonstrate our knowledge of disease and that will
enable us to secure all the legislation needed for the
future.

At the present time we must realize that measures
which are inimical to the progress and dignity of the
profession are often times introduced for mercenary
purposes, as in the recent optometry bill, or through
the efforts of the misguided or neurotic, as in the anti-
vaccination bill, both of which measures were defeated.

ANIMAL EXPERIMENTATION

Such legislative efforts should remind us that it is
incumbent on us to fully enlighten the public as to the
true significance of vivisection, as there is a wave of
opposition to its practice, sweeping over the country,
fostered by deluded and misguided individuals, with
their hysterical attacks of falsehood and calumny.
Their grotesque and misleading exhibits all tend so to
arouse the sympathy of the people as to inflame them
to a radical and erroneous legislation. I believe it wise
to take some heed of this mild form of insanity, which
would arrest absolutely, the future advance of medi¬
cine.

Perhaps a small committee of hospital or college men

to explain the means, significance and humane methods
of experimentation on lower animals to the public by
lectures, or through the daily press, would educate the
people sufficiently, and offset the ravings of those so

perverted as to believe that animal life is worth more

than human, yet they themselves may not be vegetarians.
NATIONAL DEPARTMENT OF HEALTH

To correlate all these forces working for the uplift
of man, to increase his health and thereby his happi¬
ness, there can be no greater assistance than to elevate
the profession to the highest honor to which it is en¬

titled, and there is no more potent way to increase its
field of usefulness, to engender for it the confidence of
the people, to spread the gospel of health, to discredit
fads and quackism, than to harmonize all departments
under a national department of health. For this every
physician, and every county and state society, and
finally the national association should strive.

PROMISE FOR THE FUTURE

Thus, when we look down the long vista of time and
see one disease after another mastered by the science
of medicine, and recall those reassuring words of
Charles Darwin, "It is those who know litt'e, and not
those who know much, who so positively assert that this
or that problem will never be solved." I feel, indeed,
that the future holds many promises for the betterment
of the human race.

330 North Charles Street.

Positive Tuberculin Tests in Syphilitics.—Nicolas and Favre
state that they obtained a positive response to the von Pirquet
cutaneous and to the Mantoux intradermal tuberculin tests in
75 and 93 per cent, respectively of 28 and 47 syphilitics free
from any suspicion of tuberculosis. This proportion of posi¬
tive responses is as high as is obtained among the confirmed
tuberculous, and consequently, they assert, neither of these
diagnostic tests is able to differentiate tuberculosis from
syphilis.—Bull. Soc. ¡led. des Hop., March 17, 1910, page 239.

Original Articles
THE EFFECT OF STOVAIN ON THE NERVOUS

SYSTEM*
WILLIAM G. SPILLER, M.D.,

AND
SAMUEL LEOPOLD, M.D.

PHILADELPHIA

As stovain produces temporary anesthesia, it occurred
to us that repeated injections of the drug probably
would produce anesthesia of gradually increasing dura-
tion until finally we might obtain a persisting loss of
sensation, which would be the result of organic change.
Whether the same may be said of any other drug has
not as yet been determined. We desired to ascertain
whether a systemic degeneration of the posterior roots
and their continuation in the posterior columns of the
cord is the common result of the repeated use of sto-
vain. It was important, moreover, to determine whether
the paralysis that occurs in stovain anesthesia is of a

motor or sensory type, i. e., whether it is produced by
changes in the peripheral motor neurons, or is the re-
sult of abolition of all afferent impulses which normally

Fig. 1.—Section through a lower spinal ganglion, showing de¬
generation as small black dots, in the nerve fibers.

pass over the posterior roots. Reflex action and all rec-

ognition of tonicity or relaxation of the limbs, and nec¬

essarily of the position of the limbs, are lost if all peri¬
pheral afferent impulses are cut off.

Some investigations regarding the effects of stovain
on the nervous system have been made, but they are not
numerous, and in certain respects the results do not
fully correspond with those obtained by us.

Spielmeyer found changes in the cells of the anterior
horns from stovain poisoning in man, the dog and the
ape, of the character of reaction at distance. In man
the cells of the spinal ganglia were not affected. He
regards the cellular changes as primary notwithstand¬
ing their character. The alteration was seen only in
scattered cells. He has never seen degeneration of the
white matter in the cord of man ; at most he has found
changes, in the nerve cells of retrograde type. He has
had five cases, three in apes and two in dogs, in which
the degeneration was confined to posterior root fibers

* From the Department of Neurology and the Laboratory of
Neuropathology in the University of Pennsylvania.
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and their continuation in the cord, so that it would ap¬
pear that stovain degeneration may at times be confined
to the posterior roots. He seems to have depended on
the Marchi method chiefly, and there is no mention of
teasing of nerve fibers and of staining them in the fresh
state. The degeneration affected the short fibers of the
posterior roots, the reflex collaterals more than it did
the long fibers. The stovain, he thinks, attacks the ex-

tramedullary portion of the posterior roots, and the de¬
generation of the intramedullary portion is secondary
to this. This process differs from tabes, in Spielmeyer's
opinion, because in tabes the degeneration begins in the
intramedullary portion of the posterior roots.

Fig. 2.—Fibers of a lumbar posterior root teased and stained
with osmic acid, showing degeneration.

Spielmeyer states that the posterior roots outside the
durai sac were intact, in contrast to the greatly degen¬
erated cauda equina within the durai canal. In the
spinal ganglia not only the peripheral but also the cen¬
tral nerve fibers appeared normal by osmic acid stain, so
that changes were not noticed in the posterior roots until
the roots had entered the intradural space and come into
direct contact with the stovain. The degeneration of the
anterior roots, in the cases in which the process was
more extensive and was not confined to the posterior
roots, began where the anterior roots made their exit
from the cord, and the intramedullary portions of
the anterior roots were intact. In both the posterior and
anterior roots the products of disintegration were soon

absorbed. The anterior roots were degenerated second¬
arily also in the portion beyond the durai sac, so that the
anterior root in contact with a spinal ganglion frequently
appeared degenerated while the ganglion and its nerve
fibers at each end were intact. In ten experimental cases
that Spielmeyer examined the posterior roots were pre-

Fig. 3.—Fibers of a lumbar anterior root showing larger masses
of degenerated myalin.

dominantly or exclusively affected; he therefore eon-
eludes that stovain selects especially the posterior roots.
He states that scar formation or inflammation plays no
part ; also that the degree of degeneration is not pro¬
portional to the amount of stovain used.

The changes in the cells of the anterior horns he
found in man, as indicated in his illustrations, were pro¬
nounced. He found in animals swelling, displacement of
the nucleus, and chromatolysis in the cells of the spinal
ganglia. He thinks that the sensory and motor disturb¬
ances that occur after stovain anesthesia in man may be
caused by similar changes in the spinal roots and in the
periphery of the spinal cord, as are the temporary ocular

muscle palsies from cellular changes; but pathologic
studies are wanting in these cases.

Eoot degeneration has not been found in man,
although Spielmeyer1 studied the specimens from sixteen
cases. In half of these cases death occurred too soon
to permit the Marchi method to be employed. These
findings are remarkable, as root degeneration was ob¬
tained in all his injected animals. The symptoms fol¬
lowing injections in apes were not very positive. In
dogs he observed temporary paraplegia with disturbance
of sensation and of micturition.

The investigation as conducted by van Lier2 and Wos-
sidlo,3 showed that the cellular changes were tem¬
porary. Wossidlo found, after injection, paresis of the
posterior limbs, restlessness, frequent respiration and
clonic spasm of the posterior limbs. Usually these symp¬
toms disappeared after artificial respiration. In some in¬
stances opisthotonos occurred. The lumbar region was
examined one to twenty-four hours after the injection,
and he found chromatolysis and swelling of the cell.
When stovain was used the most pronounced changes
were seen after one hour. Scarcely any normal cells
were found in the anterior horns. The changes were
more pronounced after two hours, and improvement
was noticed in the cellular condition after six hours.
The cells were normal after twenty-four hours. Van
Lier's findings were similar. They used rabbits. Wos¬
sidlo concluded that tropacocain was less dangerous than
stovain or novocain and that changes occurred in the

Pig. 4.—Fibers of a peripheral nerve from a hind limb, showing
degeneration. In many fibers the degeneration was more advanced.

cells in lumbar anesthesia, but that they were not serious
enough to prevent the use of drugs in this method.

Rehn could not demonstrate any changes in the cells
of the anterior horns until after three days; then they
were found in the lumbar, thoracic and cervical regions,and yet only a few cells in any one section were altered.
The alteration began at the periphery of the cell, and
the nucleus became peripheral. Animals that had lived
ten to twenty-one days showed by the Marchi method,
degeneration in the entire periphery of the cord and in
the entire posterior columns, in the latter apparentlysystemic in character. Only cells in the anterior horns
were affected; sensory cells were intact. Rehn's report4is of findings obtained by Klose and Vogt.

The technic of our experiments consisted in perform¬ing lumbar puncture on five dogs with careful avoidance
of infection. The stovain solution used on Dogs D and
E was boiled. The dose of each stovain injection varied
from 0.05 gm. to 2 gm. and except in Dogs A and ~B,
in each of which only one injection was given, the in¬
jections were usually at intervals of two to three days.The symptoms may be divided into the temporaryand the permanent. The temporary consisted of flaccid
paralysis and complete or partial sensory loss. The
hind limbs showed flaccid paralysis, while the entire
body frequently showed the loss of sensation,.implicai-

1. Spielmeyer : M\l=u"\nchen. med. Wchnschr., Aug. 4, 1908, p.1629; Neurol. Centralbl., Jan. 16, 1909,p. 69.2. Van Lier: Beitr\l=a"\gezur klin. Chir., 1907, liii, 413.
3. Wossidlo: Arch. f. klin. Chir., 1908, lxxxvi, 1017.
4. Rehn: Arch. f. klin. Chir., 1909. xc, 329.
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ing even the ear. Bladder and rectal control was lost,
and the tendon reflexes were either diminished or ab¬
sent. These symptoms occurred immediately or several
minutes after the injection was given, and persisted
from one to several hours.

The permanent symptoms consisted of ataxia, de¬
creased sensation, and, in Dog E, loss of patellar reflex.
The symptoms became permanent after the third injec¬tion, remaining until the end of the experiment. The
ataxia was recognized by the irregular gait, and the
tendency to stand with the hind legs well apart, and
the peripheral part of the hind limbs well on the ground.

Fig. 5.—Section through the lumbar region (from retouched
photograph) showing intense degeneration of the posterior columns.

Sensory disturbances were demonstrated by the clip test.
Dog A lived one hour after the injection, Dog  four
hours, Dog C seventeen days, Dog Û 2 months and Dog
E forty-two days. The investigations have not been
completed, but the results obtained are interesting.

The alterations of the cells of the anterior horns were
not important in any of the five dogs; in some slight
central chromatolysis, and displacement and swelling
of the nucleus were found. Dog D showed degeneration
in the columns of Goll, more marked on one side, but
dog E gave the most important results, and the follow¬
ing description is from the sections obtained in this case.

LUMBAR REGION

Axis cylinders in the periphery of the anterolateral and pos¬
terior columns were found here and there considerably swollen;
some were of large size; swollen axis cylinders were seen in the
root entrance zones of the posterior columns, but otherwise not
in the posterior columns except near the periphery. A mod¬
erate degree of cellular reaction to the stovain was detected in
the pia and roots of the cord in the form of round cell infiltra¬
tion, but never as cells of polynuclear type. This is not a sur¬

prising finding and resembles what is seen in tabes. One would
expect some cellular reaction to a poison affecting the nervous

system as does stovain. A very slight perivascular round-
cell infiltration was seen here and there in the cord; it was so

slight as to be of no importance, and its existence was dis¬
putable. The swelling of the axis cylinders in the anterior and
posterior roots was very distinct, and the swelling affected
most of these axis cylinders. One forms the impression that
the axis cylinders were more swollen in the anterior than in
the posterior roots.

The posterior columns in the lumbar region were degener¬
ated, as shown by the Marchi method, throughout a transverse
section, but much less so in the ventral zones. The reflex col¬
laterals were also much degenerated, and the degenerated fibers
could be traced forward into the anterior horns. Small black

dots were found along some of the anterior roots within the
spinal cord, and this finding indicates a moderate amount of
degeneration here. A slight degeneration was found by the
Marchi method along the periphery in the anterolateral col¬
umns ; it was far less intense than in the posterior columns. In
the thoracic region the degeneration of the posterior columns
was confined to the columns of Goll; the columns of Burdach
seemed to be intact. The degeneration of the anterolateral
columns in the thoracic region was insignificant. The lumbar
sections were taken fully one and a half to two inches above
the point of injection.

Anterior and posterior roots taken between the durai cavity
and the posterior ganglia were teased in the fresh state and
stained with a 1 per cent, aqueous solution of osmic acid. They
presented considerable degeneration, chiefly in the form of
minute black granules within the neurilemma sheaths, and the
degeneration was more advanced in the anterior roots. One
could not conclude from this finding that stovain affects the
anterior roots more than the posterior; rather the finding
would seem to imply that, the roots having been affected by the
stovain within the durai sac, secondary degeneration would be
found in the portion of the anterior roots examined, and retro¬
grade degeneration in the portion of the posterior roots exam¬
ined. Nerve roots taken from within the interior of the durai
canal unfortunately were not examined by this method.

The nerve fibers in one of the lower spinal ganglia, placed in
the fresh state in 1 per cent, osmic acid solution, showed
intense degeneration of the fine granular variety. The cells of
the ganglion presented little degeneration.

A nerve taken from the hind leg appeared intensely degen¬
erated, when placed in the fresh state in osmic acid.

The method of studying nerve fibers in the fresh state
with osmic acid, employed by us, does not appear to have
been used in previous studies with stovain injections;it has given most satisfactory results. It is probably
because of the employment of this method that we have
obtained distinct degeneration in the posterior roots be¬
tween the durai cavity and the ganglion as well as in
the ganglion itself—findings not obtained by Spiel-

Fig. 6.—Section through the thoracic region (from retouchedphotograph) showing degeneration confined to the columns of Goll.

meyer. Our results differ from those obtained by others
in the absence of important alteration of the cells of
the anterior horns, although we employed the thionin
stain for examining these cells.

It seems clearly demonstrated that stovain affects
especially the anterior and posterior roots; the degener¬ation of posterior root fibers in our sections was intense ;what is worthy of note, the degeneration of the intrame-
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dullary portion of the lumbar and sacral posterior root
fibers in the thoracic region was still intense. The pos¬
terior thoracic roots were unaffected. Stovain evidently
also causes slight degeneration in the periphery of the
anterolateral columns, but has less effect here than on
the nerve roots.

These lesions obtained by us could not have been pro¬
duced by the trauma of the needle, as the sections of
the lumbar region examined were one and a half to
two inches above the point of injection, and yet the
posterior and anterior roots were greatly degenerated.

It would be unwarranted to apply these findings too
strictly to man, as no grave changes have been found as

yet in the human spinal cord. At most our findings

Fig. 7.—One of the dogs (Dog D) experimented on. showing
ataxia of hind legs.

would show that repeated injections of stovain might
be injurious, and would make one cautious in employ¬
ing several injections within a short time in the same

subject. We do not know whether stovain has more
effect on the nervous system of the dog than on that of
man.

The investigations show further that the paralysis
produced by stovain is of the motor type, as the anterior
roots were greatly degenerated.

Note on Correcting the Proof.—Investigations made with
magnesium sulphate have not given clinical results similar to
those obtained with stovain. Four injections of ten drops each
of a saturated solution of this drug have been made into the
durai cavity of a dog, extending over the period from March 31
to the present time. Ko ataxia has occurred, the dog walks
with the hind legs close together, and the reflexes are normal,
but sensation of the hind legs seems to be slightly diminished.

We are indebted to Dr. Allen J. Smith for the photo¬
graphs.

1906 Chestnut Street—1032 North Franklin Street.

'

Campaign Against Uterine Cancer in the Argentine Republic.
—The Sociedad de Obstetricia y Ginecologia of Buenos Aires
is sending out a blank circular to the general practitioners and
gynecologists throughout the country asking for data in
regard to the number of patients with uterine cancer that
were in their charge during 1900. Details are asked in regard
to the operability, operations, results of operation: survival
for less than one year, less than 2, 3, 4, 5 or more years;
deaths from the operation or complications, from other affec¬
tions, or the ultimate outcome not known. The number of
deaths from cancer of the genital organs in Buenos Aires
amounted to 31 per cent, of the total female mortality from
affections of the genitourinary apparatus during 1908. The
appeal is published in the Semana Medica, 1910, xvii, 96.

FKACTURE OF THE PATELLA

THE OPERATION OF CHOICE*
E. P. MAGRUDER, A.M., M.D.

Assistant Professor of Surgery, Georgetown University ; Associate
in Surgery, Emergency Hospital

WASHINGTON, D. C.

TYPES OF FRACTURE

Before the birth of antiseptic surgery Severino, the
brilliant Neapolitan surgeon, in 1598 performed the
first open-suture operation on a fractured patella. His
patient died. Three hundred years later, Lord Lister,
the father of antiseptic surgery, repeated the same oper¬
ation. His patient lived. This bit of history is con¬
clusive of little but suggestive of much.

Most frequent between the thirtieth and fiftieth year,
rare under the twentieth, fracture of the patella is
scarcely ever seen in children under 10. Eighty-eight
per cent, of the cases are found in men. Of all bone
fractures that of the patella represents 1.4 per cent.
The decade between 40 and 50 years yields the highest
number of cases.

We may distinguish the open and the closed types,
the transverse and the longitudinal, the oblique, the
stellate, and the comminuted. As many as nine frag¬
ments have been found in this fracture. Avulsions of
the tip and of the basal margin are reported.

The line of division is central, or more commonly
below rather than above the middle of the bone. The
prepatellar fibrous tear may be above or below the line
of bony separation. Often the lower end is ruptured;
rarely the upper. Twofold and threefold transverse
fractures are reported, the latter the result of refrac-
ture. In the compound fracture the  or Y-type is
occasionally seen. The longitudinal form is rare.
Comminution is frequent in direct violence, which con-.
stitutes 80 per cent, of all fractures of this bone. A
fissure fracture may extend to the cartilage without in¬
volving it. The fracture may be simply subapon-
eurotic, with neither displacement nor other symptoms
and discernible only through the «-ray.

Associated injuries are common and very significant.
The dense ligamental fascia over the bone is almost
always ruptured, the tear extending into the capsule,
internally into the reinforcing tendinous fibers of the
vastus interims and externally into the fascia lata—the
extensor lateral expansion of the leg. With this condi¬
tion the prepatellar bursa may be contused and there
may be an effusion of blood into the joint.The line of the ruptured aponeurosis is not always
identical with that of the fractured bone. More fre¬
quently it lies above or below it, an intervening tab
preventing bony union. This was the clinical observa¬
tion of Macewen and König, afterward verified by Hoffa
in his experiments on the cadaver. Barlöcker reported
28 cases with operation, in every one of which he found
the fibroperiosteal intervention.

ETIOLOGY

The condition is usually the result of a fall, a blow,
or a gunshot wound. Bahr and Eossi's statistics show
that the effect of muscular contraction has been over¬
rated. This variety of fracture can occur only when
the knee is extended. Rossi held that ruptures of the
quadriceps tendon or of the ligamentum patellae was in-

* Read before the Medical Society of the District of Columbia,
Feb. 9, 1910.
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